Abstract
Introduction
It has long been recognized that e-commerce technology has the potential to become a major source of competitive advantage to small businesses because it is a cost effective way of reaching customers globally and competing on par with larger counterparts. Several studies [1, 2] have noted that despite government initiatives aimed at facilitating e-commerce adoption by small businesses, it is mainly the larger businesses that have reaped the benefits of this technology. Indeed, the rate of e-commerce adoption in the small business sector has remained relatively low. This sluggish pace of e-commerce diffusion into small businesses has been attributed to various barriers or impediments that are faced by these organizations.
A number of different e-commerce adoption barriers have been documented in research studies, including the high costs associated with e-commerce, lack of technical resources and expertise to implement e-commerce, the complexity of e-commerce technology and the difficulty of measuring the return on investment. It is unclear, however, whether these barriers are applicable to small businesses in regional areas, nor has there been an attempt to examine the impact of business characteristics, and specifically the sector in which the small business operates, on ecommerce barriers. As a result, our understanding of what needs to be done to assist small businesses overcome e-commerce adoption barriers is fragmented and incomplete, potentially rendering government initiatives ineffective.
The aim of this paper is to examine whether the grouping of barriers to e-commerce adoption differ across differing business sectors within the regional small business spectrum. The paper begins by examining the nature of small businesses. Small businesses in regional areas and their role are then discussed. This is followed by a literature review of ecommerce adoption barriers that were used to develop a survey instrument for a study of small businesses in regional Australia. The paper then presents a factor analysis study to determine whether there are differences in the groupings e-commerce barriers, depending upon the business sector involved. A discussion of the results follows.
Small Business
Small businesses are defined as organisations that employ less than fifty people [3] . Yet despite their size, small businesses are seen as significant contributors to the prosperity of national economies. The Australian government recognises that small businesses are a "powerhouse" of economic potential, whose employees account for almost five million members of the workforce [4] making them a major source of jobs. In recent years, small businesses have faced a number of challenges. With the establishment of Free Trade Agreements between countries worldwide, small businesses are increasingly competing in global markets. This has been made possible by the advent of e-commerce technology.
Small businesses are not simply scaled down versions of large businesses [5] . Although size is a major distinguishing factor, small businesses have a number of other unique features that set them apart from large businesses. There have been various studies carried out in order to isolate these features [6, 7, 8] which can be classified as internal (related to management, decision-making and planning processes within the organisation, and the availability of resources) and external (related to the market and the external environment, risk taking and uncertainty).
Small Businesses in Regional Areas
Small businesses located in regional areas are affected by circumstances inherent to their location. Regional areas are defined as geographical areas located outside metropolitan centres and major cities. The Australian Bureau of Statistics [3] classifies regional areas into inner and outer regions, remote and very remote areas. Rather than remote and rural areas, the research presented in this paper focuses on inner and outer regional areas (which are more urbanised).
Regional areas are of particular interest to governments because they are characterised by high unemployment rates [9] , a shortage of skilled people, limited access to resources and a lack of infrastructure [10] . Yet, at the same time, businesses located in regional areas in Australia contribute 50% of the national export income (ibid). This implies that small businesses have the potential to play a major role in developing regional areas. Small businesses have been earmarked as playing an important role in promoting growth because they are seen as a key source of jobs and employment prospects [9, 10] . To encourage growth and development in regional areas, government organisations have been heavily promoting the adoption of information and communication technology (ICT) by small businesses. Despite these programs and initiatives, the rate of e-commerce adoption in small businesses has been low. The reasons for this are diverse, however they are generally categorised as barriers to e-commerce adoption.
E-Commerce Adoption Barriers
Research shows that it is mostly larger businesses that have benefited from e-commerce adoption [1] with small businesses showing a much slower pace of adoption. The reasons for this are diverse and have been examined in various studies as inhibitors or barriers that prevent small businesses from adopting and, subsequently fully reaping e-commerce benefits.
Hadjimanolis [11] , in a study of e-commerce adoption by small businesses in Cyprus, classified these barriers into two types: internal and external. External barriers could be further categorised into supply barriers (difficulties obtaining finance and technical information), demand barriers (e-commerce not fitting with products/services or the way clients did business) and environmental barriers (security concerns). Internal barriers were further subdivided into resource barriers (lack of management and technical expertise) and system barriers (e-commerce not fitting with the current business practices).
While research examining the inhibitors to ecommerce adoption in small businesses has identified a large number of barriers that prevent then from implementing e-commerce, there has not been any attempt to find out whether these barriers affect regional small businesses. Furthermore, our current understanding of e-commerce adoption barriers does not indicate whether business characteristics such as the business sector, have any impact. Without having a clear awareness of the issues that affect e-commerce adoption in small businesses, government initiatives may prove to be ineffective and poorly targeted.
E-Commerce and the Business Sector
There have been several studies undertaken to examine the relationship between business characteristics and e-commerce adoption in small businesses. These studies have noted that because small businesses are diverse in terms of business size and sector the results are not generalisable across the entire small business sector.
Matlay [12] showed that the business sector was significantly associated with e-commerce adoption. His study showed that the same results were achievable despite varying geographic spread or market focus. Riquelme [1] , in a study of 75 Chinese small businesses found that those involved in the service sector tended to adopt e-commerce far more than their manufacturing counterparts.
Other recent studies [13] have also produced findings that indicate that differing business sectors adopt e-commerce and report differing benefits from that adoption, in the small business sector.
Our aim was to take these results a step further and examine whether the business sector was relevant to ecommerce adoption barriers specifically and in regional areas where these barriers may appear to be more prevalent.
Methodology
Ten of the most commonly occurring barriers to ecommerce adoption in Table 2 were identified from the literature. A series of six in-depth interviews with regional small businesses in Australia was undertaken to determine whether the barriers were applicable and complete. All of the identified barriers were found to applicable and no additional barriers were forthcoming. Based on the six in-depth interviews, a survey instrument was developed to collect data about ecommerce adoption barriers (amongst other things). Respondents who had not adopted e-commerce were asked to rate the importance of each barrier to their decision not to adopt e-commerce (as shown below) using a standard 5 point Likert scale. The Likert scale responses were assumed to posses the characteristics of an interval measurement scale for data analysis purposes. The study was conceived primarily as exploratory in nature. To qualify as a regional area, the following criteria was applied: the location must be an urban regional area; a viable government-initiated Chamber of Commerce must exist and be well patronised by the small business community; the location should have a full range of educational facilities; the business community must represent a cross-section of business ages, sizes, sectors and market foci.
The location chosen was the greater Wollongong area, in New South Wales (Australia), and 250 small businesses were surveyed by telephone. The survey was administered by telephone to ensure an appropriate response rate.
Results and Findings
Responses were obtained from 164 small business organisations giving a response rate of 65.6% which is consistent with phone surveys. The total number nonadopters was 139, representing 84.4% of the valid responses. The responses of the non-adopters were examined in detail and it was determined that all 139 responded to every statement in the question regarding barriers to e-commerce adoption. The responses formed the basis for the statistical analysis carried out using SPSS. An inspection of the frequencies indicated that the full range of the scale was utilised by respondents. The data was subdivided into three business sector groupings: industrial, service and retail. The correlations between the barriers were examined for each of the three business groups (correlation matrices are available from the authors on request).
An examination of the correlation matrices suggested the use of factor analysis to investigate any separate underlying factors and to reduce the redundancy of certain barriers indicated in the Correlation Matrices. The results of Kaiser-MeyerOlkin MSA (.685 for service and .790 for retail) and Bartlett's Test of Sphericity (χ² = 238.21, p = .000 for service and χ² = 241.72, p = .000 for retail) indicated that the data set satisfied the assumptions for factorability. The matrix for the industrial respondents was not positive definite. Principle Components Analysis was chosen as the method of extraction in order to account for maximum variance in the data using a minimum number of factors. For the industrial and retail respondents, a two-factor solution was extracted with Eigenvalues of 6.801 and 1.676 for industrial and 3.251 and 3.142 for retail. For the service sector a three factor solution was extracted with Eigenvalues of 3.224, 2.763 and 1.166. These were supported by an inspection of the Scree Plots. These two factors accounted for 84.761% of the total variance in industrial, 71.519% of the total variance in service and 63.929% in retail sectors.
For the industrial and retail sectors, the two resulting components were rotated using the Varimax procedure and a simple structure was achieved as shown in the Rotated Component Matrix in Table 1 . Six barriers loaded highly on the first component. These barriers were related to the complexity of implementation techniques, range of e-commerce options, high investments and the lack of technical knowledge and time. This component has been termed the "Too Difficult" factor. The barriers highly loaded on the second component are termed the "Unsuitable" factor and are related to the suitability of e-commerce to the respondent's business, including the extent to which e-commerce matched the businesses products/services, the way of doing business, their client's way of doing business and the lack of advantages offered by e-commerce implementation.
These two factors are independent and uncorrelated, as an orthogonal rotation procedure was used.
For the service sector the three resulting components were rotated using the Varimax procedure and a simple structure was achieved (ref Table 1 ). Four barriers loaded highly on the first component. These barriers were related to the complexity of implementation techniques, range of e-commerce options, high investments and the lack of technical knowledge and time. This component has been termed the "Too Difficult" factor. Four barriers loaded on the second component, termed the "Unsuitable" factor and are related to the suitability of e-commerce to the respondent's business, including the extent to which ecommerce matched the businesses products/services, the organisation's way of doing business, their client's way of doing business and the lack of advantages offered by e-commerce implementation. Two barriers loaded onto the final factor, termed "Time and Choice". These three factors are independent and uncorrelated, as an orthogonal rotation procedure was used. 
Discussion
The aim of this study was to examine the factors underlying barriers to e-commerce adoption in regional small businesses in Australia and to determine whether these differed depending upon the business sector being examined. As can be seen in Table 1 , small businesses in two of the sectors (retail and industrial) loaded their barriers across two factors, which we have termed "Too Difficult" and "Unsuitable". The service sector, by comparison loaded barriers to e-commerce adoption across three different factors, termed "Too Difficult", "Unsuitable" and "Time and Choice". In all three sectors, the barriers e-commerce related to ecommerce not being suited to products/services, ways of doing business and clients, and e-commerce not offering any advantages to the organisation were loaded onto the "Unsuitable" factor and in all cases this factor had the highest priority amongst the owner/manager respondents.
In all three cases, four barriers loaded onto the factor termed "Too Difficult". While the barriers related to time and too many options also loaded onto the "Too Difficult" factor for the retail and industrial respondents, the service respondents considered this a separate factor which we have termed "Time and Choice". It is interesting to note, however, that small business respondents across all three sectors rated the unsuitability of e-commerce as a higher priority barrier than the others, suggesting that other barriers are viewed as being less critical and easier to overcome.
The results of this study are significant in several ways. The analysis has shown that ten of the most common barriers to e-commerce adoption can be grouped in relation to two or three main factors, depending on the business sector the small business operates in. This gives researchers a powerful explanatory tool because it reduces the "noise" in the data. The Rotated Component Matrix also enables the prediction of the scores of each individual barrier based on the score of the two (or three) other factors, and vice versa. This has implications for research into e-commerce barriers. Whereas before researchers have identified various, this is the first time a study has shown that certain barriers are correlated and can be logically grouped according to two or three factors. Perhaps even more significant is the fact that differences appear to exist between different sectors of the regional small business spectrum. This raises questions concerning the 'one size fits all' policies of many government bodies concerned with e-commerce adoption in small businesses and highlights to need for developing different e-commerce implementation strategies for different business sectors. Finally, the study presented here appears to support previous research which shows that the business sector does have an impact on e-commerce adoption in small businesses.
Conclusion and Limitations
The primary aim of this paper was to determine whether differing sectors of the regional small business spectrum in Australia gave rise to differing approaches to grouping barriers to e-commerce. Results showed that while the retail and industrial sectors appear to regard the grouping of barriers the same way, the service sector regards certain barriers as distinct and different to the other groups. The results also show that in all three cases, the technical difficulties surrounding e-commerce adoption appear to be of higher priority than those that might be considered more organisational in nature. This would suggest that any initiatives to promote e-commerce adoption in small businesses located in regional areas, must take into account the business sector and respond accordingly. It should be noted that this study has several limitations. The choice of variables selected for the study is somewhat problematic because of the complex nature of adoption barriers which change over time. This study was carried out in an Australian regional area. The results cannot necessarily be generalised to similar regional areas in other countries. Finally, this is a quantitative study, and qualitative research is required to gain a better understanding of the key issues.
